Negative regulation of rat hepatic aldehyde dehydrogenase 3 by glucocorticoids.
The expression of the aldehyde dehydrogenase 3 gene is known to be controlled by multiple regulatory processes. In liver, inducible expression appears to be mediated by two AhRE sequences which allow regulation of this gene by xenobiotic compounds which are ligands for the Ah receptor (Takimoto et al., 1994; this work). Constitutive expression of ALDH3 in tissues such as the cornea also involves the -3,500 region which contains an AhRE (Boesch et al., 1996; Boesch et al, 1998). However, the constellation of transcription factors which appear to interact with the AhRE in constitutively expressing corneal cells does not include either the Ah receptor nor the prototypical ARNT protein (Boesch et al., 1998). For both inducible and constitutive ALDH3 expression the more distal 5' flanking region sequences appear to interact with more proximal regulatory elements. Of particular interest is the region near -1 kb which includes the GC (-930 to -910) and cAMP (-1057 to -991) responsive elements as well as the 2 NF1 sites (-916 to -815), all of which appear to act as negative modulators of ALDH3 expression. A second putative ALDH3 negative regulatory region lies even more distal than -3,500 bp. To date, this region has been little studied, but appears to be involved in regulating both inducible and constitutive ALDH3 expression. This region may also be responsible for some of the tissue-specificity of ALDH3 expression. With respect to the work described here, in both isolated hepatocytes and HepG2 cells, no consistent negative regulation by glucocorticoids was observed in the basal expression of ALDH3. This indicates that the mechanism of GC-mediated negative regulation involves direct interference with ALDH3 gene activation mediated by the Ah receptor. Our results suggest a complex interplay between multiple transcription factors, including the GC and Ah receptors, regulates the hepatic expression of the ALDH3 gene. Active recruitment of transcription factors needed for gene transactivation, amelioration of the actions of negative regulatory trans-acting factors or cis-acting elements and/or chromatin remodeling may be required for achieve proper regulation of the aldehyde dehydrogenase 3 gene.